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abstract. A taxonomic treatment of the genus Myriopliyllum L. (Ual- 
oragaceae) from China is presented. I he distribution patterns of the species 
are generalized. Seven species have traditionally been recorded from China: 
M. aipiaticum, M. dicocciun, M. humile, M. spicatum, M. tetrandrum, M. 
ussuriense, and M. verticillatum. Previous identifications of M. humile are 
incorrect and the species that occurs in China is M. dicocciun. Specimens 
previously assigned to "M. spicatum ' can better be assigned to two distinct 
taxa. M. spicatuni sensu stricto and M. sibiricum. Newly recorded species 
are: M. alfemijlorum, M. heterophyllunt, M. oyuraense, M. sibiricum , and A7. 
tuberculatum. Comments, descriptions, additional notes, specimen citations, 
distribution, diagnoses, and a key for the Chinese taxa of Myriopliyllum are 
provided. The native species of this genus exhibit both strong warm/cool 
temperate affinities and tropical affinities. Four distribution patterns are gen¬ 
eralized as follows: I. Old World Tropics (3 species), 2. Old World Temperate 
(1 species), 3. North Temperate (4 species), and 4. Hast Asia endemics (I 

species). 
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Myriopliyllum L. (Haloragaceae) is almost cosmopolitan. How¬ 
ever. the distribution of approximately 60 species has three main 
centers: Australasia, North America, and India/lndo-China. The 
highest concentration of species diversity is found in Australasia 
with 36 species of which 31 are endemic (Orchard 1990). To date 
seven species have been reported from China (Li and Hsieh 1996; 
Wan 2000; Yan 1983): M. aquaticum (Veil.) Verde., M. dicoccum 


M 


M. snicatum L.. M 


396 



2()()2| 


Yu et al.—Revision of Myriophyllitm 


397 


drum Roxb., M. ussuriense (RetzeI) Maxim., and M. verticiUatum 


M. aauaticum and M 


(W. 


of this contribution is to provide an updated treatment of the 
genus in China. Through extensive field collections and herbari¬ 
um studies we have discovered that live additional species occur 
in China. The discovery of these species necessitates a taxonomic 
treatment and geographical analysis of the genus within China. 


MATERIALS AND METHODS 


The present work is based on both extensive field collections 
and the study of herbarium specimens. We have made over 300 
collections throughout China, and vouchers from field collections 
were deposited in wn. Collections from the following herbaria 
were studied: com, hast, hib, hnr, iinwp, ibk, ibsc, ifp, kun, n, 
nas, nefi, ntuf, pe, tai, tab 7 , tnm, wh, and wuk (abbreviations 
for herbaria follow Index Herbariorum Sinicorum, Fu 1993). 

The distribution data were collected over ten years from field 
collections throughout China and from herbarium studies. Rep¬ 
resentative specimens are listed for each species and were se¬ 
lected to illustrate their geographic range in China. 


KEY TO CHINESE SPECIES OH MYRIOPHYLLUM 


I. Emergent leaves pectinate-pinnatifid, never entire nor serrate 


9 


. ( 2 ) 

2. Dioecious; Unions not developed (only female plants in 

China) . 2. M. aquaticum 

Monoecious; Unions well developed. (3) 

3. Floral leaves glaucous or light bluish-green; Unions 

6-8 cm long . 5. M. oguraense 

3. Floral leaves green or light to dark green; turions 1- 


3 cm long . II. M. verticiUatum 

I. Emergent leaves or al least the upper ones undivided, margin 


entire or serrate 


. (4) 

4. Fruits mainly 2-locular (few 4-locular in bisexual Mow¬ 
ers), mericarps smooth or tuberculate on dorsal sur¬ 
face, indistinctly lineolate lengthwise . 

. 3. M. dicoccum 
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4. Fruits strictly 4-locular, mericarps aculeate or smooth on 

dorsal surface . (5) 



Dioecious, fruits up to 0.75 mm long 


10. M. ussuhen.se 


Monoecious, fruits (I-) 1.5-3.5 mm long .... (6) 

6. Uppermost floral leaves alternate . (7) 

7. Stamens 8; fruits subcylindrical in cross 

section, 1.5—2.0 mm long, mericarps 
dorsally rounded, mostly smooth or 
sparsely verrueate . 


I. M. alternijlorum 


7. Stamens 4; fruits quadrangular in cross sec¬ 
tion, 2.5—3.5 mm long, mericarps dor- 
sally acute or ridged, sparsely tubercu- 


late and aculeate 


9. M. tuberculatum 


6. Uppermost floral leaves verticil late . (8) 

8. Stamens 4; floral leaves much longer than 

fruits in length . (9) 

^ — 

9. Bracteoles ovate, margin serrate, ca. 1.2 

mm long; fruits rounded, longer 
than broad . . 4. M. heterophyllum 
9. Bracteoles palmatifkl, lobes subulate. 

ca. 0.4 mm long; fruits cruciform, 
as lone as broad. 


8. M. tel rand rum 


8. Stamens 8; floral leaves shorter than or rare¬ 
ly equaling fruits in length . (10) 

10. Submerged leaves usually with 7-12 

pairs of segments; stems below in¬ 
florescence almost same as the low¬ 
er parts in width; bracteoles ovate, 
longer than broad or of equal pro¬ 
portions; anthers 1.2—1.8 mm long 

. 6. M. sihirieum 

10. Submerged leaves usually with 14—24 

pairs of segments; stems below in¬ 
florescence almost double the low¬ 


er parts in width; bracteoles reni- 
form to suborbicular, broader than 
long; anthers 1.8—2.2 mm long . . . 
. 7. A7. snieatum 
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TAXONOMIC TREATMEN1 


1. Myriophyllum alterniflorum Alph. de Candolle, FI. Fr. Suppl. 
6: 529. 1815. Type: France. 


Perennial aquatic herb, monoecious. Stems unbranched or lew- 
branched. Submerged leaves in whorls of (3—) 4—5, occasionally 
scattered, pinnate, with 8—10 pairs of 0.5—1.5 cm long, and 
crowded filiform segments. Inflorescence a simple spike, erect, 
up to 3-7 (-12) cm long, with the unisexual flowers borne in the 
axils of the floral leaves, upper flowers male, lower flowers fe¬ 
male; uppermost male flowers alternate; floral bracts entire or 
serrate, less than twice the length of the flowers, the uppermost 


ones ovate or linear, entire or minutely toothed. Stamens 8. Fruits 
subcylindrical, 1.5-2.0 mm long; mericarps rounded on the back, 
sparsely verrucate, with a deep groove between them. 

Myriophyllum alterniflorum is newly recorded in China. It has 
an erect spicate inflorescence with upper male flowers alternate. 
The species morphology varies considerably with its environ¬ 
ment. Plants in China sometimes have inflorescences 6-12 cm 
long compared to 3 cm in European plants. Variation between 
North American and European forms of this species were also 
found. Specimens from Newfoundland have short compact 
leaves, which were identified as var. americanum by Pugsley 
(1938), but the variety is no longer recognized (Aiken 1981). Leaf 
length in this taxon is a phenotypically plastic characteristic rang¬ 
ing from 0.3—4.0 cm long, and Aiken (1981) noted that plants 
with short compact leaves are manifestations of low-nutrient en¬ 
vironments. Harris et al. (1992) found that genetic variation exists 
both within and between populations of this species from north¬ 
western Scotland. Plants from northern parts of Europe have ro- 


M 


1979; Aiken and 


McNeill 1980; Ceska and Ceska 1986). Myriophyllum alternifio- 


M 


by upper 
alternifio 


M 


M. sihiricum. The chromosome number in M 


i.ft 


14, while 2// 


M 


M 


alterniflorum vs. microverrucate in M 

recorded (Aiken 1978; Faegri 1982). 
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distribution. Central China (Anhui. Gansu, Hubei, and 
Jiangsu). Myriophyllum alterniflorum is found in the boreal and 
temperate zones of the Northern Hemisphere. In Europe it is most 
frequent in the north and west but extends south to Sicily. It is 
also recorded from North Africa, Russia (Okhotsk and Kamchat¬ 
ka). Greenland, and North America (from Newfoundland to Alas¬ 
ka, south to Nova Scotia. New England, northern New York, 


northern Michigan, and northern Minnesota). 


Representative specimens examined: china. Anhui: Boliu Lake. 14 Sep 
1993, /). Yu 930937 (wh); Guhe, IS Sep 1951, Statio Orientali-Sinensis 3537 
(pe, nas); Huangda Lake. 14 Sep 1993. D. Yu 930925 (wit). Gansu: Wudii, 
21 Jul 2000. D. Wang and Z. Q. Li 00070006b (wh); 17 Oet 2001. D. Wang 
and Y. K. Li 1079 (wn). Iluhei: Baoan Lake, 16 Jul 1994. D. Yu 94700! 
(wh); Liangzi Lake, 25 Aug 1993, I). Yu 938124 (yvii). Jiangsu: Yixing. no 
date, ./. Shcn 992 (nas). 

2. Myriophyllum aquaticum (Veil.) Verde., Kew Bull. 28: 36. 

1973. Basionym: Enydria aquatica Veil., El. Flumin. 57. 
1825. Type: brazil. ./. M. da C. Vellozo, not seen, probably 
lost (lectotype: ./. M. da C. Vellozo, FI. Flumin. Icon. I: t. 
150. 1831, designated by A. E. Orchard, Brunonia 2: 2 
1979). 

Myriophyllum hrasiUense Cambess., FI. Bras. Merid. 2: 182. 1829. 
Type: brazil. A. St. Hilaire 1082 (lectotype: photograph at mpu, 
not seen, designated by A. E. Orchard, Brunonia 4: 33. 1980). 
Myriophyllum proserpinacoides Gillies ex Hook, el Arn., Bot. Misc. 3: 
313. 1833. Type: aroentina. "Ditches at Buenos Ayres”, L. Gillies 

W 

s.n. (lectotype: k. designated by A. E. Orchard. Brunonia 2: 249. 
1979). 



Perennial aquatic or marsh-dwelling herb. Dioecious (male 
plants absent in China). Stems up to I m (or more) long, 4—5 
mm in diameter, branched mostly at the base only, glaucous, root¬ 
ing freely from lower nodes, glabrous. Leaves all whorled, pec¬ 
tinate, densely crowded, slightly dimorphic; leal bases somewhat 
dilated. Submerged leaves in whorls of (4—) 5—6, oblanceolate in 
outline, rounded at apex, 3.2—4.0 cm long, with 25—30 linear 
pinnae up to 0.7 cm long. Emergent leaves glaucous, in whorls 

more or less spreading in lower 



of (4-) 5-6, erect near 
parts, narrowly oblanceolate in outline, rounded at apex. ( 1.5-) 
2—3.5 cm long, (0.3—) 0.5—0.8 cm wide, with ( 18-) 24—36 pinnae 

in the upper part, pinnae linear-subulate, tips very shortly apic- 
ulate. slightly incurved. Numerous pale hydathodes present at the 
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base of leaves. Female flowers 4-merous. with a short pedicel to 
0.2—0.5 mm long, borne in the axils of the middle and upper 
emergent leaves. Bracteoles white, subulate, with somewhat di¬ 
lated base, sometimes with I (-2) lateral lobes, 1.0-1.5 mm Iona; 
sepals 4, white, narrowly deltoid, 0.4—0.5 mm long. 0.2-0.3 mm 
wide, acute, entire or scarcely serrate; petals reduced. Styles 4. 
clavate. 0.1—0.2 mm long, stigmas white, densely fimbriate. Ova¬ 
ry pyriform, 0.6—0.7 mm long. ca. 0.6 mm wide. Fruits not found. 
Reproduction in China is strictly vegetative. 

Myriophylluin ac/uaticuin is the most commonly cultivated and 
nearly naturalized species in Taiwan. It was reported by Li and 
Hsieh in 1996 but the species is not recorded in Flora Reipub/icae 


Papillaris Sinicae (W 


Up to the present, only female 


plants have been found in China. Several characters readily dis¬ 
tinguish this taxon from other Asian species: plants dioecious 
(only females found); emergent leaves glaucous or light bluish- 
green; all leaves whorled. never entire, and pinnately divided with 
linear segments; bracteoles subulate with I (—2) lateral lobes: and 
turions not developed. As far as we know, male plants are un¬ 
known outside of its native range, and only female plants have 
become naturalized elsewhere. It is reported that female plants 
are cultivated and naturalized in warm temperate and tropical 
areas elsewhere in South America and in Africa, Asia. Australia. 
New Zealand, Europe, North and Central America, and Hawaii 
(Cook 1996; Li and Hsieh 1996; Orchard 1990: Preston and Croft 
1997). There are no specialized vegetative propagules, and plants 
spread mainly by asexual means such as detached stem fragments. 
The species was probably introduced to China by the aquarium 
trade, either from Japan or from the Atlantic via the Malay Pen¬ 
insula. 


DISTRIBUTION. Taiwan, native to South America (East Brazil, 
Uruguay. Argentina, and Chile), often cultivated elsewhere in 
ponds or aquaria, naturalized in Central America, North America, 
Europe. Africa. Australia, the Pacific (New Zealand and Hawaii). 
Malay Peninsula, and Japan. 


Representative specimens EXAMINED: CHINA. Taiwan: Taipei, 19 .Inn 1996 
Z. Y. Li 11005 (female; pe): Nanlou. 2 Jul 1996, /.. Y. Li ei al. s.n. (female 

l>E). 


3. Myriophylluin dicoccum F. Muell.. Trans. & Proe. Philos. Inst. 
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Victoria. 3: 41. 1839. Type: Australia. Northern Territory: 
Robinson River, no date. F. Mueller s.u. (holotype: MEL 
624/3, not seen). 

Perennial aquatic herb, monoecious or hermaphroditic. Stems 
30—50 (— 80 ) cm long, to 2 mm in diameter, sparsely branched, 
freely floating. Leaves alternate or whorled, dimorphic. Sub¬ 
merged leaves scattered or in whorls of 4—5. broadly ovate in 
outline, 2 . 0 — 3.0 cm long, 1 . 0 — 2.0 cm wide, spreading to recurved, 
with 4—10 (or more) pairs of Ii 1 iform. brown-tipped, finely niu- 
cronate. 5—10 mm long segments: emergent leaves alternate, the 
upper ones narrowly oblanceolate to linear, 0 . 7 — 1.7 cm long, 0.5— 
1.5 wide, spreading or upward erect-spreading, shortly toothed 
above the middle or entire. The lower emergent leaves shortly 

l_ m/ 

pinnately divided. Bracteoles cucullate, acute, 0.7—0.8 mm long, 
red-hyaline. Male and bisexual flowers in irregular dichasia of 
1—3 (—5). in axils of emergent leaves: female flowers borne on 
the submerged parts. Male flowers 4-merous, sessile: sepals 4, 
deltoid, ca. 0.2 mm long; petals 4, ca. 1.8 mm long, tardily ca¬ 


ducous, red; stamens 4, anthers stifllv erect, linear-lanceolate, ca. 

► 

1.5 mm long, ca. 0.3 mm wide. Bisexual flowers similar to male 
flowers, ovary 4-celled, styles 4. fimbriate stigmas developing 
after pollen release. Female flowers 2-merous, sessile or pedicel¬ 
late; sepals 2. deltoid, ca. 0.1 mm long; petals absent: ovary 2- 
locular; styles clavate; stigmas capitate, non-fimbriate, red. Fruit 
sessile, or with a short pedicel to ca. 0.2 mm long, 2-locular (in 
female flowers) or 4-locular (in bisexual flowers), olive-brown; 
mericarps cylindrical. 1.0—1.2 mm long, ca. 0.4 mm wide, trun¬ 
cate. smooth but minutely and sparsely luberculate on dorsal sur¬ 
face, and indistinctly lengthwise lineolate on the surface, styles 
persistent. 

Myriophylhun clicoceum is a species that has female flowers 
under water and emergent bisexual flowers near the water surface. 
The development of two types of fruits on the same plant is 
unique for the genus: 4-locular in bisexual flowers and 2-locular 
in female flowers. The bilocular submerged fruits make this spe¬ 
cies readily recognizable. 

Li and Hsieh ( 1996) reported that Myriophylhun dicoccum oc¬ 
curs in Taiwan. We found this species also occurs in Guangdong. 
Guangxi. and Fujian of South C hina. The species was erroneously 
treated as M. luunile in both Flora oj (iuanyzhou (How 1956) 




2 ()() 2 | 


Y u et al. 





and Flora Reipuhlicae Ropularis Sinicae (Wan 2 



. Wc have 

examined the original materials (.S'. H. Chun R341 , ibsc), which 

were ciied in the Flora oj Guangzhou, and other specimens from 

China which were referred to M. humile, and found that the cited 

specimens belong without exception to M. clicocciun, as shown 

by two types of fruits on the one plant and bilocular submerged 

fruits characteristic of the species. Furthermore, descriptions and 

illustrations annotated as M. humile by a number of authors (Chun 

*/ 


1964; Diao 1990; How 
1983) lit 


Wan 2000; Wan 


1983; Ya n 


lit M. clicocciun. Thus, the species M. clicocciun within 
China has long been mistaken for M. humile. These two taxa are 

*|| p 

easily distinguished by their fruits. In addition, M. clicocciun is 
bound to a seasonal climate and confined to Australia. East India. 
North Vietnam, Northeast Java. New Guinea, and northward to 
South China; M. humile occurs mainly in New' England and other 

J 

northeastern parts of the United States (Crow 1993; Mucnscher 
1944). From the available materials, it seems that M. humile 
not occur in China. 

distribution. South China (Fujian, Guangdong, Guangxi 



and Taiwan); also occurring in almost all parts of Australia (es¬ 


pecially northern Australia), eastern India, North Vietnam, north¬ 
eastern Java, and New Guinea. 


Reprksrntativi-; spf.cimkns iaaminhi): china. Fujian: Liancheng, near 
Donejiang. 7 Oct 1932. )'. Line 2773 (nr). Guangdong: Guangzhou, 30 Aug 
1934, K Li 10013 (ibsc ): Ciiumg/hou. Honam Island, 5 Jul 1953, S. //. Chun 
3341 (ibsc, pi;); Boluo, near Liiofu Mountain, 3 Oct 1978, Gucinuclonu Ex- 

t * <» 

peel.-78 6410 (ibsc); Cliaoan. 17 Aug 1980. Z. C. Zhao 0488 (wh); Suixi. 5 
Dec 2001. /). Waiti> 1402 (wit). Guangxi: Dongxing. 23—24 Aug 2001. D. 
Wang & Y. M. Huang 9/1 , 986 (vvii). 20 Nov 2001, D. Wang 1222 (vvii). 
Taiwan: Taipei, Neihu, 26 Sep 1939, G. Masamune s.n. (tai). 

. Myriophyllum heterophyllum Michx., FI. Bor.-Amer. 2: 191. 
1803. Type: north America. 

Perennial aquatic herb, monoecious. Stems up to 100 cm. 
Leaves in whorls of 4—5. Submerged leaves subverticillate or 

C7 

scattered, crowded, up to 5 cm long, pinnately divided, with 
5—12 pairs of pinnae per leaf. Spike 3—35 cm long, with Mowers 



borne in the 



of Moral bracts. Floral bracts linear, ovate or 


lanceolate, margin serrate or rarely entire, much longer than the 
length of the Mowers. Bracteoles ovate, serrate, ca. 1.2 mm long 
and 0.6 mm wide. Flowers hermaphroditic, or occasionally fe- 
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male at base of inflorescence, male above. Petals 1.5—3 mm long. 
Stamens 4. Fruits 1.0—1.5 mm long, slightly longer than thick, 
subglobose, mericarps beaked and with 2 finely tuberculate ridges 
on the outer face. 


I bis naturalized species is newly recorded for China. The spec¬ 
imen collected from southeast China by Levire (794, i>i:) was 
erroneously referred to Myriophy/lum vcrticillatmn. The specimen 
belongs to M. hetcrophylluiii due to its blade shape. Myriophylhun 
heterophxllum has Moral leaves linear, ovate or lanceolate, serrate 
to almost entire, while M. vcrticillatum has Moral leaves pectinate 
or pinnate. The mericarps also differ in that M. Itctcrop/iyl/um 
has mericarps beaked with two finely tuberculate ridges on the 
dorsal surface. M. verticillatiim mericarps are dorsally smooth. 

distribution. Native to North America, where it 

from southwestern Quebec, Ontario, and North Dakota south to 
Florida and New' Mexico; introduced and naturalized in Europe 
(southeast Austria, Britain, and Ireland) and South China (Guang¬ 
dong). 



Representative specimen examined: china. Guuimdons: Gunim/lum, lion- 
am Island. 3 Oct 1917. l.evire 7 t -)4 (pe). 


5. Myriophyllum oguraense Miki. Bot. Mag. (Tokyo) 48; 335 

1934. Type: japan. 


Perennial submerged herb, monoecious. Stems branched main¬ 
ly at the base. Leaves 4 (-5) whorled, dimorphic. Submerged 

leaves, ovate to suborbicular in outline. 2.4—5.7 cm Imm. 2.3—5.5 

1 ^. 

cm wide, pectinate with 9—13 filiform pinnae. Emergent leaves 
glaucous, light bluish-green, oblanceolate in outline, 4.5—6 (—9.5) 
mm long. 1.2—2.5 (-4) mm wide, pectinate with 7—9 (-13) linear- 
subulate pinnae, tips reddish brown; scale hairs present near the 
dorsal axils of the pinnae. Inflorescence a simple spike or some¬ 


times with additional 2—10 lateral inllor 


;s; both main and 


lateral inflorescences 2.5—9.5 cm long, with axillary unisexm 
Mowers subtended by two bracteoles, upper ones male, lower ones 
female. Bracteoles white, trilid to pectinate with 2—3 pinnae. Male 
Mowers 4-merous, sessile; sepals 4. green, deltoid. 0.5—0.8 mm 
long, 0.4—0.6 mm wide; petals 4. white to pale green. 1.8-2.8 
mm long. 0.8—1.2 mm wide, hooded, weakly keeled at the base, 
caducous at anthesis; stamens 8. lilaments lengthening to 1.2—1.6 

f 7 £ 
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mm long at anthesis, cream; anthers linear-oblong, yellow, 1.4— 
2.0 mm long, 0.2—0.4 mm wide; ovary 4-locular, reduced, pale 
green to reddish. Female llowers 4-merous. sessile; sepals 4. 0.4— 
0.6 mm long, 0.3—0.5 mm wide, green, deltoid; petals 4, white, 
slightly hooded. 0.5—0.9 mm long, 0.2—0.4 mm wide, caducous; 
styles 4, short, less than 0.4 mm long; stigmas shortly limbriate, 
white, pinkish after anthesis; ovary 4—locular. Fruits sessile, olive 
brown, shortly cylindrical; each mericarp with 2 longitudinally 
smooth ridges on dorsal surface and lateral longitudinal rid 
the junction with adjoining mericarps. 



at 


Myriophyllani oyiiracn.sc is newly recorded in China. Its emer¬ 
gent leaves are glaucous, which is verv rare among the native 
species of Chinese Myriophyllani and observed only in the exotic 
M. aqnaticnm in aquaria (see above). It is very distinct from M. 
aqaatieam in floral characters and habit (for details see the key, 
notes under each species). In appearance M. oyuraen.se is similar 
to M. verticil/atnin but differs in the color of the emergent leaves 
and the long, cylindrical lurion. Myriophyllani oyaraen.se , de¬ 
scribed by Miki in 1934. has been considered an endemic species 
to Japan since being described (Hara 1954; Iwatsuki 1992; Ka- 
dono 1994; Miki 1934, 1937; Ohwi 1953. 1975; Ohwi and Ki¬ 
tagawa 1992). The discovery of this species in China shows that 
this species is confined to East Asia with its distribution extending 
from China to Japan. 


distribution. China (Anhui. Heilongjiang, Hubei. Jiangsu. Ji¬ 
angxi. and Zhejiang). Found in the distributaries of the Yangtze 
River Basin and northeastern China; also occurs in Japan. 


Represi-ntativk specimens examined: china. Anhui: Chaocheng. 22 Sep 
1951. Stalin Orieiiiali-Sinensi.s JVhK (i>i-.): Xuaneheng, IS Nov 1959, T. 

Liu 5H6 (\\ ii); Danstu, 30 Ami 1939, T. Linn 10/S (wh). Heiloniziians: 
Ninaan, Jinabohu L.ake, IS Jul 1990. D. )'u L )()7K)2 (wh). Hubei: Wuhan. 
Donelm Lake. 3 Oct 1993. /). Yu 93/0/0, 93/0// (wh); Shishou, no date, 
D. Yu s.n. (wii); Ezhou, 20 May 2001, D. Wan t i> 699 (wh). I I Nov 2001. 1). 
Warn* 1271 (wh). Jiangsu: Su/hou, 13 May 1933, //. Migo s.n. (wn); Jinlan. 
IS Oct 1936, M. B. Detn* 36 54 (m ). Jiamzxi: Doimxiaim, 30 Jul 2001. D. 

t » c C <__ 

Wany SOS (wii). Zhejiang: Qu/hou. II Oct I99S. )'. X. Chony VS 10067, 
98/006S (wii); West Lake. 15 Jim 1927. //. //. Hu ISIS (PE). 


6. Myriophyllum sibiricum Kom.. Repert. Spec. Nov. Regni. Veg. 

Beih. 13: 168. 1914. Type: Russia, Kamchatka River Basin, 
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no date, N. F. Komarov 4F55 (lectotype: le, selected by S. 
G. Aiken and A. Cronquist in Taxon 37: 958. 1988). 

Myiiophyllum e.xalbescens Fernald, Rhodora 21: 120. 1010. M. spirillum 
I.. var. e.xalbesrens (Fernald) Jeps., Man. FI. PI. Calif. 601. 1025. 
M. spirillum L. subsp. c.xaibrsccns (Fernald) llnlten. Acta Univ, 
l.und. 43( I): I 150. 1047. 14 ri-.: Canada. Quebec: Gaspc Co.. York 


River. 20 . 



1005. W illiams. Collins ct Fernald s.n. (lloi.OTYPE: 


< i 



Myiiophyllum spiratum L. var. nunieaium Maxim., Bull. Acad. St.-Pet. 

10 : IS2. 1 X 73 . Type: japan. Yokoska. Savatier s.n. OK, "syntype, 
not seen”); ai ca ianisi an. (irijfiih 2442 (k. "syntype. not seen”); 
sicii.y. Palermo, lodaro 47I (k. "syntype, not seen”). 


Perennial aquatic herb, monoecious. Submerged leaves in 
whorls ol 4—5, pinnately divided, with 7—12 pairs of pinnae per 
leaf. Inflorescence a simple spike with flowers borne in the axils 
ol floral bracts. Floral bracts acute, shorter than or rarely equaling 
fruits in length, lower bracts serrate, upper ones spathulate-ovate 
or oblonu-coehloform; bracteoles entire, ovate, longer than broad 

<— CP 

or equal. Petals absent in the female Mowers. Stamens 8; anthers 
1.2—1.8 mm lone. Fruits 4-sulcate, globate, 1.8—2.6 mm lone. 
1.8—2.6 mm wide; mericarps dorsally tuberculate or aculeate. 

Myriopltyllum sibiricum is a newly recorded species to China. 
It hits long been confused with M. spiratum. The representative 
characters that separate these species are, for M. sibiricum: I) 
submerged leaves with 7—12 pairs of pinnae per leaf; 2) mericarps 
dorsally tuberculate or aculeate; 3) floral bracts acute and shorter 
than or rarely equaling fruits in length; bracteoles ovate to longer 
than broad; 4) anthers 1.2—1.8 mm long; 5) stems below the in¬ 
florescence have no conspicuous change in width, straight; and 
6) cylindrical Un ions well developed, and Union leaves dark. For 
M. spiratum the representative characters are: I ) submerged with 
14—24 pairs ol pinnae per leaf; 2) mericarps mostly smooth or 
finely tuberculate on dorsal surface; 3) Moral bracts rounded and 
equal to or longer than fruits; bracteoles reniform to suborbicular, 
broader than long; 4) anthers 1.8-2.2 mm long; 5) stems below 

inflorescence almost double the lower parts in width, very ri slid. 

- 

characteristically curved; and 6) Unions not developed. 


M\ 


M. spiratum have been distin¬ 


guished as two distinct species by many authors (Aiken 1979; 
Aiken and Cronquist 1988; Aiken and McNeill 1980; Aiken and 
Walz 1979; Aiken el al. 1979; Ceska and Ceska 1986; Correll 
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and Correll 1975; Love 1961: Mathewes 1978). The taxa in North 
America are not readily separated on pollen morphology (Aiken 
1978; Mathewes 1978). However, differences in pollen morphol¬ 
ogy were described by Faegri (1982). Also, flavonoid patterns in 
these two taxa are different (Ceska 1977). Both species have 


chromosome numbers 2n 
range (Love 1961). 

Mxrionhxllum sibiriem 


42 throughout their North American 


(Aiken and McNeill 1980; Ceska and Ceska 1986; Faegri 1982; 
Patten 1954) while M. spicatimi is ubiquitous in boreal and tem¬ 
perate regions of the Northern Hemisphere, and ranges from Eu¬ 
rope to Asia and from sub-arctic to equatorial latitudes. In their 
overlapping areas of distribution the species should be studied 
further. 

distribution. China | Heilongjiang, Inner Mongolia, Jiangsu, 


Jilin, Qinghai, Sichuan. Xizang (Tibet). Xinjiang, and Yunnan 
also occurs in cold-temperate zone of northern Eurasia from 
Scandinavia to Kamchatka and North America. 


Representative. SPECIMENS EXAMINED: cuiNA. Heilongjiang: Heihe. 16 Auu 

C-«' C- 

1988, D. Yu 8007! (need; Xinghua, 20 Aug 1988. /). Yu 80089 (need. Inner 
Mongolia: Kuduer, 17 Jul 1990. /). Yu 907068 (need, 29 Jun 1991, l). Yu 

CT 

916011 (NEED. 21 Jul 1991. I). Yu 917119 (neei): Arongqi, no date, D. Yu 
85030, 86153 (need. Jiangsu: Jingian. 18 Oct 1956. M. 8. Deiu’ 3657 (pi:). 
Jilin: near Chingpohu, 13 Aug 1931, //. W. Kuui; 2063 (pi:). Qinghai: Gonglie, 
no date. The Geof>. PI. Expat. 487 (pe); Ulan, 9-10 Aug 1982, Y. D. Chen 
ct R. S. Ni 3/3. 322. 327. 329 (pe). Sichuan: Xikang. Yanduo, 19 Sep 1951. 
Y. W. Cut 5749 (pe); Songpan. 19 Jul 2000, P. Yu 00075051 (wu): Tangke, 
21 Jul 2000. I). Yu 00075 1 78 (wu); Litang, 29 Jun 1992, Z. C Zhao 0417 


(cum): Luhuo, 5 Jul 1992. Z. (7. Zhao 0480 (com); Hongyuan, 22 Sep 2000, 


D. Yu 00075210{ wu); 23 



1991. Z. C. Zhao 910147 (cum ). Xi/ang (Tibet): 


Bangong Lake. Y. A'. Qu 62576 (nas). Xinjiang: C hahannuoer Lake. 12 Aug 
1965, T. Y. Cheo 651386 (pe. nas). 

7. Myriophyllum spicatum L., Sp. FI. 992. 1753. Type: Europe. 

Herb. Burser VII ( I ) 79. (lectotype: ups, selected by S. G. 
Aiken and .). McNeill in .1. Linn. Soc.. Bot. 80: 2 16. 1980). 

Perennial aquatic herb, monoecious. Submerged leaves in 
whorls of 4—5, pinnately divided, with 14—24 pairs of pinnae per 
leal. Inflorescence a simple spike with Mowers borne in the axils 
of floral bracts, the upper flowers male, the lower flowers female, 
with bisexual flowers between them. Floral bracts rounded, equal 
to or longer than fruits; the lower bracts lanceolate, pectinate; the 






408 


Rhodora 


| Vol. 104 


upper bracts rhombic to elongate, entire. Bracteoles entire, reni- 
form or suborbicular, broader than lone, 0.5—0.8 mm long. Petals 
absent in the female [lowers. Stamens 8; anthers 1.8-2.2 mm 
long. Fruits 4-suleate, globate, 1.8—2.6 mm long, 1.8-2.6 mm 

V-2 C 1 C7 

wide: meriearps mostly smooth or finely tuberculate on dorsal 
surface. 


Myriophylhtm spicatum is found throughout China, except the 
northern regions of the Chang Tang Plateau (Tibet), making it the 
most widespread species of Myriophy/lum in China. Described 
from Europe, M. spicatum has often been confused with M. si- 
biricum. The confused identifications especially exist in the col¬ 
lections from northeast and southwest China. The same result was 
found in studies on M. spicatum in North America and North 
Eurasia (Aiken et al. 1979; Eaegri 1982). However, they are dis- 
tinet taxa (for differences see the notes under M. sibiricum). 


distribution. Widely distributed in Eurasia, naturalized in 
North America, rare in Africa and the Tropics. 


Rhprlsbntativt: mm cimi ns kxamini-.d: china. Anhui: Jinszxian, no date, D. 
I Ian S3S (nas): Bohn Lake, 16 Sep 1993, /). Yu 9309/4 (wn); Wuchanghu 
Lake, 20 Ocl 2001, /. (J. Li et al. 2001100060 (wn): Huangda Lake, 14 Sep 
1993, D. )'u 930930 , 930936 (wh); Quanjiao, 14 Sep 1951, Statio Oriental! - 
Sinensis 3703 (it;); Coimyang, 23 Oct 2001, /. (J. Li et at. 2001 100096 (wi-i); 
( liaohu Lake, 25 Oct 2001, Z Q. Li et al. 2001100107 (wn). Gansu: Wudu, 
21 ,lul 2000, /). Wun^ <S Z Q. Li 00070006a (wn). Fujian: Xiamen, 20 Nov 
I97(S. CL L. Cai 00665 (no. (juanedomi: Yiiuide, Wentoimshan, 19 Oct 1931. 
//. ) . Liane, 6/40S (n ); Yinede, I lemzshitane, 19 Ami 2001. I). Wane ct 

t 1 L. C C O 

M. Huant* 909 (wn): Shantou, no date, /). (hen <& R, S. Ni 309 (no. 
Guangxi: Yanshan, 15-17 Nov 2001, /). Want> et al. 1275 . 1295 (wn): Guip- 
in 12 , 2S Nov 2001, Z (). Li et al. 20011100114 (wn); Luocheim, 2 Dee 2001. 
/. O. I.i et ill. 20011100PJI (wn). Gui/hou: Danzhai, 13 Aug 2001, /.. < >. Li 
A )'. Q. Ytm.u 20010120 (wn); Duyun. 14 Aug 2001, Z. Q. Li & Y. Q. Yany 
200/0/47 (wn); Longli, 17 Aug 2001. Z. (J. Li & Y. Q. Yany 20010/60 (wn): 
Qing/hen. 19 Aug 2001, Z. (J. Li & )'. (J. Yarn; 20010/XX (wn); C’aohai Lake. 
24 Aug 2001. Z. O. Li A )'. (J. Yani> 200/0202 (wh). Hebei: Beijing. Western 
s, 20 Apr 1930. /: N. Lion 6024 (i>H): Beidaihe. 20 Aug 1951. / . T. Wani; 



0/16 (pi:): Hsiaowutaishan (Xiaowutaishan), 17 Jun 1930, //. IV. Liun 1 202 

Mi); Auxin, Baivancdian Lake. 2b Jul 


M0. 28 Jun 1931. /'. P. Wane 422 


1979. ). /). Chen A R. S. Ni 66 (wn, im-0: Auxin. Beihezhuang. 18—19 Mav 

C- J 

1961, Z Chao 4S , 63 (n;): Chengde, 16 Sep 1962. W. Wani> 3011 (m i>); 
Miyun, Y . I). ( hen 516 (ni); Rehe, 13-17 Sep 1952, /’. N. Lion 504L 536S 
(no il l’); Fanshan, 2S May 1971. Heijini* Med. Kvped. Fani>shan-i*roitp 174 

19S9, Botany teaching and research serf., Hebei Agric. 



(no: Baodimi, 6 

Univ. 4146 (ni); Changping, 9-10 Jun 1952, N. Y. Liu A Z S. Zhan c 5 t /2, 
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17 (pi*;). Heilongjiang: Wudaliangchi Lake, 10—15 Sep 1990, P. )u 90S042 
(nefi); Kengka (Xingkai) Lake, 9 Aug 1987, P. Yu 00/07 (ni i i): Anda, cS 
Jul 1991, P. Yu 9/7066 (nij i); I ulaerji, no dale, Jernakov 17/74, 2552 Oink); 
Haerbin, 28 Aug 1951, Skvortzov X G. X. Wang 1277 (ph); Mishan. 22 Sep 
1952, G. Z. Wang 776 (pk). Henan: Xuchang, 27-28 May 1932, K. S. Hao 
7272, 77/7 (pk); Huaiyang, 24 Apr 1935, T. S. Hwa 24 ( pi: ); Huangchuang, 
31 Jun 1959, Henan Institute, Acad. Sin. 29IS2 (PE). Hubei: Donghu Lake, 
29 Aug 1956, Z. //. Qian 1640 (wn), 23 Oel 1957, Z. H. Qian 26S6 (wh), 
19 Aim 1993, D. Yu 928094 (\vn); Liang/.i Lake. 16 Jun 1993, I). Yu 926/0/ 




(wh); Yunihu Lake. 21 Oel 1993. />. Yu 931067 (wii); Honghu Lake, 30- 
Aug 1993. I). Yii 93S / 23 , 933/33 (wh): Chamihu Lake. 14 Aus 1993. />. Yu 
97 ( 7074 , 92(7075 (wii); Fulouhu Lake. 16 Jul 1993, D. Yu 927 / 6(7 (vvn); Baoan 
Lake, 3 Aim 1993, /). Yu 97 ( 70 / 4 , 92(7076 (wii); Huaimjia Lake, 28 Jul 1993. 

iZZVP 


l). Yu 93/191 (wh); Oinelina Lake. 30. 



1993, I). Yu 9372/0. 937221 (wn). 


Hunan; Baojing, 2S Sep 1938. /.. //. Liu 09932 (pi ); Dongling Lake. 23 Jun 
1993, l). Yu 936/23 (wn); Lianvuan. 2 Aua 2001. Z. O. Li & Y. O. 




200/0047 (wii); Huaihua. 4 Aug 2001. Z. (J. Li & Y. <J. Yanff 2001005/ 
(wh); Loudi. I Aug 2001. Z. Q. Li & Y. Q. Yanf> 200/0035 (wn); Liling. 16 
Nov 2001. Z. Q. Li et a/. 2001110003 (wh): Youxian. 17 Nov 2001. Z. Q. 
Li et al. 2001/10013 (wn); Chalina, 20 Nov 2001. Z. (). Li el al. 200/1/0062 
(wh): Daoxian, 24 Nov 2001. Z. Q. Li et al. 200/110077 (wh). Inner Mon¬ 
golia: Wulan, 24 Aug 1956, X. Z. Lang 75 (pi-,): Xixinbaqi, 29 Jun 1951, Z. 
Wang 1007 (pi;). Jiangsu: Nanjing, Qixia Ml., 27 Apr 1929, Y. L. Keng 2147 
(pe): Yuntai Ml., 3 Sep 1958, /. )'. Liu 1096S (pe): Changsu. 20 Aug 1958, 
W. X. Wit 072(7 (pe): Xuanwuhu Lake, no date, S. L. Chen 26 (nas): I long/ehu 
Lake. 5 Sep 1993. IX Yu 979001 (wh): Taihu Lake, 28 Oel 2001, Z. Q. Li et 
al. 200/100/76 (wh): Yixing. 28 Oel 2001, Z. Q. Li et al. 2001100146 (wii): 
Wuxian, 28 Oel 2001, Z. Q. Li et al. 2001100156 (wn): Liyang. 27 Oel 2001. 
Z. Q. Li et al. 2001100121 (wn). Jiaimxi: Doimxiaim. 31 Jul 2001. I). Wain’ 
Y. M. Huang SI 7 (wn), Pingxiang, 9 Nov 1954, Jiangxi Expect. 2978, 2929 
(pe. nas); Poyanshu Lake. 16 Oet 2001. Z. Q. Li et al. 2001100006 (wn); 
Shahu Lake, 17 ( >et 2001. Z. Q. Li et al. 2001/00027 (w11); Banehu Lake. 
18 Oct 2001, Z. Q. Li et al. 200/100052 (wii). Jilin: Linjiang. no date. Not/a 
S24 (1F ; P). Liaoning: Xinmin. no dale. L C. Zhu 1/59 (m-p); Zangwu. no dale. 
Z. Wang 2566 (ifp); Beizhen, no dale. /.. Zhang 27S6 di p): Faku. no dale. 
Y. C. ZJw 5S/ (ifp): Panshan. no ilale. C. / . Earn* I2S (iep): 26—28 Jul 1981. 
Q. Y. Li & M. Q. Pan 221, 227 (wn); Benxi, no date, Q. L. Wang 404 (ipp). 
f )inghai: Ulan, II Aug 1982. Y. /). Chen X R. S. Ni 747 (pe): Kelukehu 
Lake. 7 Aug 2000. P. Wang and /.. Q. Li 000(7007/ (wn). Shaanxi: Wugong. 
30 Apr 1938, S. T. Wang 405 (pe): Hsin-an, 27 Jul 1933, C. W. Wang 61/45 
(pe): Yulin. Qixiim River. 8 Aim 1953, W. Tsui 10420 (pe); Zhou/hi, 2 

^ 4— C 

Aug 1998, L). Wang 9S0S02 (wn); Taibaiehi, no dale, T. N. Lion & P. C. 
Tsoong 240S (pe): Yulin, 19 



1953. 17 



1938, K. ./. Pu 6962 (pe): 


Hanzhong, 12-25 Aug 1998. 1). Wang 9808/2, 9SOS25 (vvn): Chenggu, 4 
Jun 1999, D. Wang 990604 (wn): Nan/heim. 25 Aim 1998. I). Wan g 9S0S25 

L J * 1 i i 

(wn). Shandong: Weishan, 9 Aug 1959, /’. Y. Chen 69/1 (pe;), 19 Jul 1980, 

c 

Y. P. Chen X R. S. Ni 1/9 (pe), 30 Jun 1983, G. S. Jin 02 (pe). Shanghai: 
Pudong, no date, J. X. Ian 74/ (nas): Caohe. no date, )'. W. Law I67S (nas). 
Sichuan: Guanghan, Lianshan, I Sep 1939. T. N. Lion X A. Wang 555 (pe); 
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Shunchimz. 10 May 1030, A. .S'. Hao 133 (pi ); Rongxian, 2N Aim 2001. /.. 
( 2 . Li A Y. Q. Yung 20010247 (wii); Muchuan, 31 Aug 2001, Z. Q. Li A Y. 
(). Yarns 20010257 (\vn); Litany, 29 Jun 1992, Z. C. Zhao 0420 (cdbi); 

( ' ' v*. 

Kangding, 24 Jun 1902, Z. C. /Jiao 0370 (com); Daofu. 13 Alii: 2000. .S'. /.. 
Xia A Z. /7. VI 7 // 000150071 (wii); Daochen, 28 May 1973. Sichuan Vegtation- 
E.xpctl .. Paochen-group 1712 Le-po-1 Isian, 28 Jul 1934, 7. /’. 17/ 7200 
(pi;); Xichang, Qionghai, 29 May 1964, L. N . Zhao 2100 (pf.). Taiwan: Taipei, 
NTU Campus, 2 Oct 1974, C\ M. Kuo 5SO7 (tai); Taipei, Shcnkeng, 12 May 
1907, /. Kawakami 5742 (hast); Yingko, 9 Sep 1908. S. Sasaki s.n. (tai); 
Taoyuan. Taehi, 2 Aim I960, L. S. Liao s.n. (tai); Taoyuan. 23 Oct 1990, ( . 
/. Peng 17,520 (hast); Hsinehu, U sin long, 6 Feb 1984, C. I. Peng 070/ 
ast); Chiayi, 10 Feh 1969, ( 7 . E. Dcvol 0014, 0010 (tai); Chiayi, Pot/u, 
24 Jul 1913, M. Kitashi/ua s.n. (tai); Taitung, 8 Aim 1913, )'. Yamamoto s.n. 



(tai). Xinjiang: Bositeimhu Lake, 1 Oet 1980, E. K. Y r i 77S (pp;), 1 I Sep 1998, 


D. Yu A: S. L. Xia 0800670 (wii), no dale, Y. //. duo X027 (wii); Buerjing, 
Ganasihu Lake, 14 Aug 1998, I). Yu A S. L. Xia 0808134 (wii); Fuhai, 15 
Aim 1998. I). Yu A S. L. Xia 0808107 (wn); Akesu. 30 Aim 1998, I). Yu A 

O' 

S. L. Xia 0808450 (wii). Xi/ang (Tibet): Lusha, 27 Aim 1965. Y. 1. Zham> 
A K. Y. Lcinf* 2107 (pp;); Yigong, 19 Jul 1965, ./. .V. )7//g A P. Y. Hon g 0052 
(PF); Cuomci, Zheguhu Lake, 29 Sep 2001, P. Wang ct ah 1040 (wn); Pay- 
aim, 10 Sep 2000, P. Wan^ A Z. (J. Li 00207 (wn); Dangxiong, 24 Aug 
2000. P. Wani> A Z. (J. Li 801/2 (wn); Linxhou, 18 Sep 2000. P. Wan g A 
Z. (J. Li 00205 (wn); Lin/hi, 20 Sep 2000. P. Warns A Z. (J. Li 00700 (wn); 
Da/i, 22 Sep 2001. P. Wan# 082 (wn). Yunnan: Kunming, no dale, B. Y. 

1982, (). Xia A L L. Ma 00007 (pf); Dianehi, 27 



Qiu 70088 (14IB), 29 . 

May 1957, B. Y. Qiu 54048 (pp;); Dali, May 1935, C. W. Wan g 07401 (pp;); 
Jiunhu Lake, 2 Nov 2000, P. Wants 000/0427 (wn); Lijiang, Jun 1935, C\ 
W. Wants 70588 (pp): Lashihai Lake, 3 Nov 2001, P. Wants 0001/442 (wn); 
Zhongdian, 31 Jul 1937, L. T. Yu 12517 ( pe); Deqin, 30 Aug 1999, P. Wants 
A Z. Q. Li 000107a (wn): Yongning, Limn Lake, 4 May 1937, 1. L. )'u 5207 
(pf); Dongcluian. 2 Sep 1932. //. I. Tsai 51007 (pf): Zhaolong, 26 Aug 2001, 
Z. Q. Li A Y. Q. Yaitts 20010220 (wii). Zhejiang: Ling-an, llualong, 18 Aug 
1929. K. K. Twang 72/ (pi ); We si Lake. 18 Sep 1927. K. K. Twang 1505 
(PF); Wuxing, no dale, E. X. Liu 1085 (nas); Hu/liou, 

E.xpcd. 20750 (pp;); Yongkang, 9 Nov 1993, O. E. Wang IB0 (wn). 



Sep 1959, Zhejiang 


cS. Myriophyllum tetrandrum Roxb., FI. Ind. I: 470. 1820. Type: 

east india. W. Roxburgh, leones Roxburghianae, pi. 551 
(iiolotype: plate 551 at k. not seen). 

Perennial aquatic herb, monoecious. Stems lew branched. Sub- 
mereed leaves in whorls of (4—) 5(—6), 3.0—1.0 cm long. 10— 



mm wide, pinnately divided, with 10—16 pairs of pinnae per leal. 
Lowermost emergent leaves pinnule with 9—13 pairs of short 
lobes, rather stiffly spreading, lobes 0.4—0.6 mm long; middle and 
upper emergent leaves in whorls of 5. lanceolate to linear-lan¬ 
ceolate in outline, 4.0—5.0 mm long, 1.0—1.5 mm wide, with 6— 
12 pairs of erect-spreading, subulate, brown-lipped, very acute 
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lobes. Inflorescence a simple spike with axillary, unisexual flow¬ 
ers. upper ones male, lower ones female. Braeteoles digitately 
lobed, 0.6—1.0 mm long. Sepals triangular, 0.15—0.2 mm long, 
<i.l-0.15 mm wide, entire or finely serrate, acute. Petals spatulate, 
1.0-1.5 mm long, ca. 0.4 mm wide, entire, caducous after anthe- 
sis. Stamens 4. anthers oblong, 0.6—0.8 mm long. Fruits cruci- 

C 1 c 

form, ca. 2.0 mm long, ca. 2.0 mm wide, mericarps ovate, with 
convex back and flattened sides, irregularly and finely tuberculate 
to smooth. 


The Chinese MyriophyUum tetranilrum was first reported by 
Chun (1964); no fruit description was given. Based on the spec¬ 
imens collected by S. K. Lau (5743, msc). the fruit is cruciform, 
mericarps ovate and smooth, with convex 
sides. 

MvrionhvUum lei rand rum and M inUirimi 



and flattened 


nonhylhun tetraiulntm and M. inclicum Willd. are closely 
allied but distinct species. Their similarities are: monoecy. pin- 
nately or digitately dissected braeteoles, fruits ca. 2 mm long, 
ovate mericarps, finely tuberculate to smooth. They differ in that 
M. tetranclrum has 4 stamens, oblong anthers 0.6—0.8 mm long, 
petals 1.0—1.5 mm long, and is confined to Northeast India and 
Indo-China; M. inclicum has 8 stamens, linear anthers 1.5—1.8 mm 
long, petals 1.5—2 mm long, and is found in Ceylon and South 
Deccan (Cook 1996; Meijden and Caspers 1971). Differences in 
pollen grains also exist (Praglowski 1970). 

distribution. Hainan Island; also occurs in the eastern and 
northern parts of India, South Thailand, North Vietnam, and Ma¬ 
lay Peninsula. 


Ri pki-shn i'A i ivi: specimen examined: china. Hainan: Yai-hsien District 
(Yaxian), 19-29 Mar 1935, S. K. Lau 3743 (msc). 


9. MyriophyUum tuberculatum Roxb., FI. Ind. I: 471 

EAST INDIA. 



20. Type: 


Perennial aquatic herb, monoecious. Stems much branched. 
Leaves usually heterophyllous: submerged leaves in whorls of 
4—5. 2.5—4.0 cm long. 1.0—1.5 cm wide, pinnately divided, wit 
h 8—25 pairs of filiform lobes, the lobes 1—2 cm long; emergent 
leaves in lower part like the submerged ones but smaller, the 
upper ones ultimately alternate, with less and shorter lobes, the 
uppermost ones entire, spalhulate to linear, 5—20 mm long. Floral 
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bracts leal-like; bracleoles rhomboid, serrate. 1.2 mm long, 0.8 
mm wide, acute. Flowers borne in axils of emergent leaves, the 
lowest sometimes female, followed by bisexual ones, with male 
ones above. Sepals orbicular. 0.1-0.25 mm long and wide, finely 
serrate or entire. Petals 4, 0.5-1.5 mm long, white. Stamens 4; 
anthers elliptical to oblong. 0.5-1.0 mm long. Fruits quadrangu¬ 
lar. 2.5-3.5 mm long and wide, with sharp longitudinal ribs, both 
ribs and furrows with pointed tubercules. 

Myriophyllum tuberculatum is a newly recorded species to Chi¬ 
na. Myriophyllum tuberculatum may be confused with M. imli- 
cum. They differ in that M. tuberculatum has: I ) stamens 4; 2) 

mJ 

anthers elliptical-oblong, 0.5-1 mm long; 3) the upper floral 
leaves alternate; 4) bracleoles rhomboid, serrate, acute; and 5) 
fruit quadrangular in transverse section, with sharp longitudinal 
ribs, both ribs and furrows with pointed tubercules, mericarps 
dorsally acute. M. itulieum has: I) stamens 8; 2) anthers linear, 
1.5—1.8 mm long; 3) upper floral leaves whorled; 4) braeteoles 
pinnate or digitate; and 5) fruit cruciform in section, mericarps 
ovate, finely tubercled or smooth. Myriophyllum tuberculatum , in 
addition, is confined to South and Southeast Asia. Records ol M. 
tuberculatum from Australia (Aston 1477; Cook 1446; Meijden 
1464; Meijden and Caspers 1471) have proven to be erroneous 

(Orchard 1990). 

distribution. South China (Guangdong); also occurs in India, 
Bangladesh. Myanmar, the northern Malay Peninsula, southeast 
Borneo, and Sunda islands. 


Ri:i’Ki:si:ntativi-: sit.cimi-ns uxamini-d: china. Guangdong: Ying-Tak (Ying- 
de). Wentongshan. 19 Oct 1931. H. Y. Liuny 61409 (Ph): Yingde. Hengshi- 
tariii, IS Aim 2001. I). Wan i* c6 V. M. Iliumi* <S<SJ (WH). 

c ^ 1 

10. Myriophyllum ussuriense (Regel) Maxim., Melanges Biol. 
Bull. Phys.-Math. Acad. Imp. Sci. Saint-Petersbourg 19: 182. 

1873. 

Myriophyllum ycitirillulum 1.. \ar. iissurwusc Regcl. II. IJssur. 60. I SOI. 
tab. 4. fig. 2 5. I3 i>i:: Russia, between Songacha River and Kengka 
(Xiimkai) Lake, Aim IS59. A’. Maack s.n. (holotyim-:: i i:, not seen). 


Perennial aquatic or marsh herb, dioecious (very rarely mon¬ 
oecious). Stems weak, 5-20 cm high, emergent parts with crisped 
hairs. Leaves in whorls of (2—) 3 (—1). Emergent leaves entire or 




20021 


Yu et al.—Revision of Myriophyl/uni 


413 


serrate with 1—2 pairs of lobes, linear or lanceolate, the lower 
ones pinnately parted with 3—13 pairs of laciniae. Flowers sessile, 
borne in axils of emergent leaves; bracteoles 2. elliptic. 0.4 mm 
long, 0.15 mm wide, entire or serrate; sepals tubular with 4 lobes; 
petals 4. obovate. concaved, pale reddish; stamens 8. filaments 
0.4 mm long, anthers 1.3 mm long. 0.3 mm wide; styles 4. stig- 
mas white, long-fimbriate. Fruits subglobate, 4-sulcate, olive- 
brown, ca. 0.75 mm long. 0.6 mm wide; mericarps rounded on 
the back, finely tuberculate or rugulate. 


Regel (1861) published the variety Myriop/iyllum verlieillatuin 
var. ussuriense, based on specimens from Kengka (Xingkai) 
Lake; the taxon was raised It) specific level by Maximowicx 


(1873). This 



occurs from the cold temperate areas of 


northeastern China south to subtropical areas of eastern and 
southeastern China. Collections from northeastern China are typ¬ 
ical. They differ from those of southeastern China in being small¬ 
er in almost all of their parts. The species is variable throughout 
its range and in China is probably a complex. Further detailed 
studies are needed to understand fully the variations both within 
and between populations of this species. Meijden (1969) and Me- 
ijden and Caspers (1971) stated that A7. ussuriense differs from 
M. propinc/uum only in minor vegetative characters and treated 
the taxon as a synonym of M. propinquum. Aston (1977) and 
Wan (2000) followed the same treatment. However, Orchard 
(1979) found these taxa to be separate species. Myriop/tyllum pro- 
pinquum is typified by a New Zealand collection and occurs in 
Australia and New Zealand while M. ussuriense is found in Chi¬ 
na. Russia. Korea, and Japan. MyriophyUum ussuriense differs 
from M. propinquum in the shape and si/e of its bracteoles and 
smaller flowers, which are often hermaphroditic. In recognizing 
two distinct taxa we are following Huang (1977), Li and 1 isieh 
(1996), Maximowicz (1873). Orchard (1979. 1990). and Yu 
(1992). 


distribution. China (Anhui. Guangdong. Heilongjiang. Hu¬ 
bei. Jiangsu. Jiangxi, North Taiwan, and Zhejiang); also occurs 
in the Far East of Russia. Korea, and Japan. 


Rrprfshntativh simx'imfns rxamini-i): CHINA. Anhui: Alikina. 22 Jun 1941. 
Migo sjl (nas). Guangdong: Dinghu Mountain, 12 Apr 1966, G. L . Shi A 
K. M , ZIuuh > 2711 (pe); Guamz/hou, 22 Jun 1953, S. II . Chun 8335 (insr). 
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Heilongjiang: Hebei. 5 Nov 1990. /). Yu 901364 ( N I l i): Luobei, near Fe- 


ngxiang, Aug-Sep 1955. ( . .S'. Wan g 2 36 (iff); I Inina, 15 Jill 1950 Y. C. /.hit 
137. 133 (w 1 1 , mi); Hongxing, no dale. /. Y. Din g 56 (ifp). Hubei: Liang/i 
Lake. 25 Ann 1993. D. Yu 933/01. 933102 (wn): Baoan Lake. 0 Jul 1994. 
I). Yu 947004 ( wii). Jiangsu: no dale, Su/hou, Mit>o s.n . (nas). Jiangxi: Feng 


De/hen, 25 Jun 1963, M. X. Nic 07497 (stamens 6, 2 reduced; pk); Tsoongjen, 


If) . 



1932, Y. Tsicuii> 10246 (nas). Taiwan: Taipei, 9 Jun 1996, Z. Y. Li 


11006 (male; ru): Taoyuan, 21 Apr 1929, 5. Sasaki s.n. (male and female; 
tai); Taoyuan, Nankan, 5 May 1929, Y. Kudo 57S (male: tai), 5 May 1929, 

m0 W ^ 

Y. Yamamoto s.n. (male; tai ); Hsinchu Co., Hukou, no dale, //. Simada 4742H 
(female; tai). Zhejiang: Jiangshan, Jianglang, S Nov 1929, ). Tsianu 3/77 
(iuse); Qu/.hou, 10 Get 1998, Y. X. Chon g 9310033 (wn). 


II. Myriophyllum verticillatum L., Sp. PI. 2: 992. 1875. Typo: 
EUROPE, (lectotype: the left-hand specimen on Linn. 1123. 
3, designated by S. G. Aiken and J. McNeill in J. Linn. Soc., 

Bot. 80: 219. 1980). 


Perennial aquatic or marsh herb, monoecious. Stems robust, 
branched or unbranched. Leaves in whorls of 4—6. Submerged 

Co 

leaves pectinate with 8—16 pairs of filiform pinnae. Inflorescence 
a simple spike 7—25 cm long, erect, with llowers borne in the 
axils of Moral bracts, with males in the upper, females in the lower, 
and a few hermaphrodite Mowers between them. Floral bracts pin¬ 
nate or pectinate, never entire, 1—5 times as long as the Mowers, 
the lower as the submerged leaves, the upper lanceolate to linear- 
lanceolate with 8—10 pairs of rather stiff lobes; bracteoles pecti¬ 
nate or absent. Petals ea. 2.5 mm in male Mowers, strongly re¬ 
duced in female flowers. Stamens 8. Fruits ovoid or subglobose, 
ea. 3 mm long, smooth. 


Myriophyllum verticillatum is widespread in the temperate re¬ 
gions of the northern hemisphere. Variability exists, especially in 
plants from south, north, and west China. Plants can persist as a 
terrestrial form for brief periods, and in this state the plants may 
be as small as 3 cm in length, leaves ca. I cm long with as few 
as 4 leaf-segments. Such terrestrial specimens from China can be 
mistaken for M. ussuriense. Diao (1990) discovered two varia¬ 
tions in this species from Lijiang county, Yunnan Province in 
China; one with petals elongate, tardily caducous, stigmas coarse¬ 
ly papillose; the other, with petals not elongate, soon caducous, 
stigmas feathery. These variations require reinvestigation and 
should be treated with caution, as this species is phenotypically 
plastic. In North America, some varieties that had long been ap- 
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plied to this species are no longer recognized (Aiken 1979. 1981). 
Some authors stale that the best field characters for identifying 
this species are lloral bracts that are always divided, and the cla- 
vate winter turions that are formed along the stem during the late 
summer (Crow and Hellquist 1983: Weber and Nooden 1974). In 
Asia. M. verticillatmn is easily distinguished in that all floral 
bracts well surpass the flowers and are laciniate-pinnatifid to the 
top of the spike. 


distribution. Found in central, north, and southwest China. 
In Asia: east to Kamchatka and Japan, south to Afghanistan and 
Kashmir: North America: Canada, from British Columbia to 
Newfoundland, south to Maryland and California; Europe: north 
to Lapland, not in Iceland and Greenland; found in mediterranean 
Africa, as well. 


Rr: I’RHSHNTATIVK NI’hClMCNN H\A MINKIX (MINA. Hcbcii Beidill IlC, 20 JlIH 

1930, IV. Y. / 1siu 1914 O’!-:); Fanshan, IS Aug 1971. Beijing Med. Exped. 
Fanshan-Group 657 O’l0; Beijing, Summer Palace, 3 Jul 1953, F. Zhao 0455 
(HO; Beijing, 6 Sep 1935. .S'. /'. Wang 264 (H-:), 18 Aug 1953, F. Zhao 0433 
(HO. 8 Oct 1951. S. Y. U & L. W. Xu 0145 (HO; Pinggu, 13 May 1972. 
Beijing Med. Exped. I/O (terrestrial form; HO; Beijing, Prince Park. 17 Jun 
1930. T. N. Lion 6925 (HO. 8 Jun 1931, 7. /’. Wang 2/0 (HO. 4 Oct 1930. 


/’. N. l.iou 6927 (HO; Baiyangdian Lake. 27 Jul 1979 Y. I). Chen & R. S. Ni 


68 (PH, wII). 14 Jul 1959, Botany teaching and research seel., Hebei Agricult . 

Univ. 4221 (PH). Heilonejiaim; Jiayin, 13 Aim 1988, I). Yu BOO54 (nhfi); 
Maoershan, no dale, /). Yu B502J (ni*:i I); Dai line, 24 Jul 1988, I). Yu B0016 
(NHFI): Hum a, 20 Aug 1988. /). Yu 50240 (nhfi); Meixi, 10 Aug 1988. D. Yu 
80042 (nhhi); Ning-an, Jingbo Lake, 10 Sep 1981, G. S. Zhou £ Y. D. Chen 
513 (ph), 15 Jul 1990, I). Yu 007003 (nhhi); Dongjingcheng, 16—19 Jul 1990, 
D. Yu 007075, 007112 (Niai); Daqing, 8 Jul 1991, I). Yu 017064 (nhhi); 
Qiqihaer, no dale, Z. S . (Jin 104 < u p); Mishan, no dale. G. Z. Wang 736 (iff); 
Achene, 10 Aue 1951, Skvortzov A G. Z. Warn* 1082 (ph). Inner Mongolia; 
Arongqi, no dale, I). >7/ 85006, 85058 (nmf'i); Erkenaqi, 24 Aim 1951. Z. 
Wang 2061 (pe. ihp); Yinieng/hashakeqi, Daerhule, 9 Jul 1956. Huanghe Ex¬ 


ited. 7205 (ph); Kuduer, 4-21 



1991. I). Yu 0/7055, 0/7/05 (nhfi); Zalan- 


tun. no dale. Z. S. (Jin 86 (u p), no dale. Skvortzov 3485 (ihp); Wushentai. 5 
Jul 1963, Geog. Dept, of Peking University IM-164 (ph). Jiangsu; Nanjing, 
no dale, F. X. Liu 2/0 (nan). Jilin; llnichim. no dale. C. S. Wang 2301 (iff); 
Helong, 8-11 Sep 1959, Yianhian-Group II 664, 760 (terrestrial form; ph); 
Antu. 27 Aug 1959. Yianbian-Grottp H 303 (ihp). Liaoniim: Faku, no date. 


Y. C\ Zhu 570 (ihp); Xinmin, no dale. L (\ Zhit 1165 (ihp); Zhengjiatun. 6 
Jun 1950. Noda 113 (terreslrial form; ph. ihp). Shaanxi: Yulin, 26 Aug 1957, 
7. P. Wang 18246 (iiib); Shanxi: Yongji, 25 Apr 1964, (\ G. Li 130 (ph). 
Sichuan; Ganzi, 8 Jul 1992. Z. C\ Zhao 0404 (c’dbi); Hoimyuan, 22 Jul 2000. 
D. Yu 00075310 (wii); Rueruai. 20 Jul 2000. I). Yu 00075/02 (wh); Ruereai. 
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I'igure I. Distribution of Old World Tropical Myriophylluni in C hina. M. 
ilicoceuiu (#). M. cu/iuilicnni, nalurali/cd (O). M. tuberculatum (▲). and M. 
tetnuulrum (A). 


23 Oct 2001. I). Wi in y X Y. K. hi 1152 |wn); Waqie. 22 .Ini 2000. D. Yu 
0007522X |wii). Xinjiang: Cahannuoer Lake, 13 Aug 1065, T. Y. Clu'o 
651412 (NAS); Tachenu. 16 Aug 190,S. I). Yu X .V. L. Xiu 9X0X221 (wn); 

LA C 

Hahalic. 10-1 I Aug 1998. D. Yu X S. L. Xiu 9X0X052, 9X0X05X, 9X0X05X 

* _ 

(win; l uliai. 15 Aug 1998. />. Yu X S. /.. Xiu 9X0X164 (wn); Zhaosu, 26 
Aua 1998. 1). Yu X S. /.. Xiu 9X0X577 (wn); Kuchc. 28 Aug 1998. D. Yu X 
S. L. Xia, 93034/4 (wn). Xi/ang (Tibet): Ritu, 15 Aug 1976, Qinghai-Xizang 
ExpeiL 407L 4074 (NO: Ah, 6 Sep 2000, /). Wang X Z (J. Li 00090234 


(wn). Yunnan: Lijiang, Jul 1935, C. W. Wang 71 LSI (NO, I Sep 1999, I). 


Wang A Z (J. Li 440 /2(S’ (win. 4 Sep 2001, /). Wang 446 (with flowers and 
fruits: wn): Heqing, C’aohai Lake, 14 Nov 2000, />. Wang 114746 (wn); 
Kunming, Apr 1935, C. IV'. Wang 62443 (NO. Zhejiang: Ningho, 22 Jun 1934, 
P. ./. Tsoong 304 (NO: I laim/hou. 15 Jun 1927, //. //. I In 1313 (NO. 


DISTRIBUTION PATTERNS 


Following Takhtaian's ( 1978) reuionalization of the world (lo- 
ra, and referring to Good's ( 1974) scheme, the species distribution 
patterns of Chinese Myriophyllitni (excluding the naturalized spe¬ 
cies M. aqnaticuni and M. Iieterophyllnni) can be generalized as: 


World 


M 


and M. tuberculatum ; 2) Old World Temperate (Figure 2). M. 
ussuricn.se: 3) North Temperate (Figures 2 and 3). M. alternifio- 
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Figure 2. Distribution of Temperate Myriop/iyllum in China. M. verticil- 


latum (#), M. ussuriensc (O), M. alternijiontm (A). and M hctcrophyllum , 
naturalized (A). 



Figure 3. Distribution of die widespread species, Myriop/iyllum spicaium 


(#), and ils allied species, M. sihiricum (O). Both species have North Tem¬ 
perate affinities in China. 
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(•). in ( hina. 


rum, M. sibiricum , M. spicatum, and M. verlicilUiliiin ; and 4) East 
Asia endemics (Figure 4). M. oi>uraense. Thus, Myriopliylliim is 
found in four major regions of C hina, and the distribution of 
Chinese Myriopliylliim consists of North Temperate. Old World 
Tropical, and East Asia endemic elements. 

The species exhibiting strong tropical affinities and having an 
Old World Tropics distribution are on the northern borders of 
their geographical ranges. Of them, Myriopliylliim iJicoccum oc- 


M 


md M 


The remaining six species are of strong warm/cool temperate 
affinities that belong to Old World Temperate. Temperate Asian, 
and East Asia distributions. Of the six. Myriopliylliim nssurien.se, 
has an Old World Temperate distribution and occurs in Temperate 
Asia, and M. oguraense is an endemic species to East Asia and 
has a Sino-Japanese disjunct distribution. The others are confined 
to a North Temperate distribution. Among them. M. spicutimi and 
M. vcrticillatmii are almost widespread in the temperate regions 
of the northern hemisphere and have much wider geographical 
distributions than the others. The species M. .sibiricum is confined 
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to cold temperate regions and M. allcrnijlorum to the boreal and 
temperate zones of the northern hemisphere. 
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